Warm and Touching Tears Tearful Individuals are Perceived as Warmer Because We Assume They Feel Moved and Touched
What is the function of emotional tears? This riddle has fascinated scholars for several decades. While Darwin (1872) famously, and surprisingly, attached no purposeful function to emotional tears, recent conceptualizations have contradicted him, proposing intra-and interindividual functions of tears (e.g., Gračanin, Bylsma, & Vingerhoets, 2017) . Researchers have proposed that tearful individuals convey certain impressions: They are perceived as warmer and people are more likely to help and approach them. On the other hand, they might also be perceived as less competent. A recent study by Van de Ven, Meijs, and Vingerhoets (2017;  hereafter VMV) tested such inferences from emotional tears and found exactly that pattern. These researchers argued that perceived sadness mediated this, but could not find evidence for this proposition.
Emotional tears have not only been linked to negative emotions such as sadness but increasingly to positive events or emotions (Gračanin et al., 2017; Vingerhoets & Bylsma, 2015) , especially feeling moved 1 (Gračanin et al., 2017) . Experiencing this emotion is linked to feelings of warmth, literally and metaphorically (Schubert, Zickfeld, Seibt, & Fiske, 2016; ).
In the current study, we present a pre-registered extension of VMV. Our main focus is on replicating earlier findings, but we also investigate the role of feeling moved in the social function of tears. We do this using the kama muta framework of feeling moved states (A. P. .
The inter-individual function of tears.
The current literature on crying discusses two major functions of tears (Gračanin et al., 2017; Vingerhoets & Bylsma, 2015) . First, the intra-individual view focuses on catharsis and emotional recovery. Second, the inter-individual function is argued to signal the need for support and directing attention to the crier.
A number of recent studies have tested the inter-individual function of tears (VMV; Vingerhoets, Van de Ven, & Van der Velden, 2016) . Vingerhoets and colleagues (2016) showed pictures of individuals displaying either tears and moist eyes or the same picture with the visible tears digitally removed to US and Dutch participants. These participants indicated higher intentions of approaching and helping the depicted individual when tears were present.
This effect was found to be mediated by perceived helplessness and feeling connected to the depicted individual.
The difference in helping intentions was replicated in a recent study by VMV. In addition, based on the stereotype content model (S. T. Fiske, Cuddy, Glick, & Xu, 2002) , it was hypothesized that tearful individuals would be perceived as warmer, but also less competent. The authors found the predicted pattern across three studies. In Study 1, Dutch participants judged ten individuals using a within design, thereby displaying tearful and nontearful individuals. The second study used a between design showing either one male or female, expressing or not expressing tears, to US MTurk participants. Finally, Study 3
sampled Dutch participants and presented only one picture of a woman in a between design.
In Study 2, participants were not only asked how they judged the depicted individuals with and without tears, but also what emotions they thought were expressed. The study included an item on how sad the depicted individuals looked, and the authors tested whether this rating mediated the warmth and competency effect. Results showed that it did so partially for competence, but not for perceived warmth of the target. Tearful individuals were rated as sadder on average, which in turn reduced the perceived competence ratings, but did not increase the perceived warmth ratings.
The authors discussed the possibility that most of the pictures used did not depict individuals that were actually feeling sad. Instead, they might have been perceived as being in a positive state rather than in a negative state. One of such positive emotions that has been linked to tears is the state of feeling moved (Gračanin et al., 2017; VMV) . In fact, the pictures used in these two studies depict visitors to Marina Abramović' performance art piece "The Artist Is Present," which reportedly moved many of its visitors to tears (Bradshaw, 2012) .
Feeling moved
In recent years a number of theories have been put forward to conceptualize the emotion of feeling moved (Cova & Deonna, 2014; Haidt, 2003; Menninghaus et al., 2015) .
Typically, these models are based on the usage of the vernacular emotion label, trying to explain what type of emotional episodes people label as "moving or touching" (except Haidt, 2003) .
Our own framework, kama muta theory, takes a different approach. We conceptualize this emotion as having a social-relational function (A. P. Fiske et al., 2017) (Schubert et al., 2016; Seibt, Schubert, Zickfeld, Zhu, et al., 2017; . Still, this work has focused on how intra-individual process of causes, consequences, and correlates of the emotion, rather than connecting its perception by observers.
It seems that people often cry because of feeling kama muta (Gračanin et al., 2017; Schubert et al., 2016) and observers might be more or less aware of the fact that tears do not solely reflect sadness or negative affect. Consequently, observing tears in somebody else may cause attributions of feeling moved and touched, which should lead to judgments of warmth due to its link to communal sharing, which is often expressed in terms of social warmth (IJzerman et al., 2015 ; see also Van Kleef, 2009 , for a related more general account on how emotions might influence perception and behavior).
The present study
The current study is primarily revisiting earlier findings on the inter-individual functions of emotional tears and additionally explores the role of feeling moved or kama muta in the perception of such tears. We pre-registered a study protocol (https://osf.io/etwrm/) using the material and methods of two earlier studies (VMV; Vingerhoets et al., 2016) while adding new items in order to capture perceived feeling moved and implementing a different study design. We recruited two samples, US Americans via MTurk and Norwegians via social media, in order to assure cross-country validity. Our primary hypotheses were that 1) tearful individuals would be perceived as warmer, but less competent in contrast to non-tearful ones, 2) individuals would report higher intentions to approach and help, but simultaneously lower intentions to work with tearful individuals in contrast to non-tearful ones. In addition, we added a new hypothesis based on kama muta theory arguing that 3) perceiving individuals as feeling moved would mediate the effect of tears on perceiving them as warm while perceiving them as sad would not. 2 The final study plan including material, methods and analysis plan was reviewed by and discussed with the original authors. We report how we determined our sample size, all data exclusions (if any), all manipulations, and all measures in the study (Simmons, Nelson, & Simonsohn, 2012) .
The studies were approved by the institutional review board of the University of Oslo, and all participants were provided with informed consent.
Method
Participants. In total 360 US participants were sampled on Amazon MTurk and 218
Norwegian participants through snowball sampling on social media. Exclusions were based on participants indicating a different nationality than the two focal ones or indicating more than 50% missing responses. The final sample consisted of 561 participants (350 US, 211
Norwegian) ranging from 18 to 76 years of age (US: M age = 37.87, SD age = 12.20; Norway: were rating more than one stimulus, we expected a lower required sample size. However, power calculations for multilevel models are not straightforward. We therefore opted for a total sample size of 350, resulting in 1050 ratings (175 x 6) per condition. See the preregistration document for a more detailed reflection on the power analysis.
Materials and Procedure. We generally followed the same procedure and utilized the same materials as VMV, but added some measures to test our additional hypotheses. We used all 20 stimuli from Vingerhoets et al. (2016) depicting the portrait of 8 males and 12 females having moist eyes or showing visible tears (Anelli, 2012) . Each picture was digitally altered by removing the visible tears. Hence, our total set of stimuli included 20 individuals exhibiting visible tears and 20 pictures of the same picture with the tears digitally removed.
We employed a 2 (between: tears vs. no tears) x 2 (within: gender of target) x 3 (within: type of picture) mixed design, with participants being randomly allocated to watching only pictures of individuals with tears (US: n = 175; NO: n = 108) or with tears digitally removed (US: n = 175; NO: n = 103). Note that the crucial manipulation was thus implemented between participants. Participants were always presented with three male and three female pictures that were randomly drawn from the total pool of 20 pictures. Each emotion label used a dichotomous format indicating whether the person was perceived to feel that emotion or not.
Participants were then asked to complete two items on intention to help and work with the target, again on a 7-point scale. The help item was: "If you would arrive at work and meet this person, would you talk to the person to find out whether there was something you could do for them?" 4 The work item was: "If you would arrive at work, and your manager asks you to finish an important project that afternoon, would you like to do that with this person?".
In the end, we also included additional measures for exploratory purposes that are described in the Supplementary Material. After completing demographic information participants were thanked and debriefed.
Results
Because each participant rated six stimuli, our data have a multilevel structure, and we employed linear mixed models using the lme4 package in R. We always included participant and target picture as random factors and randomly varied intercepts accordingly (Judd, Westfall, & Kenny, 2012) . 5 Analyses are presented separately for the US and Norwegian sample, but results did only differ minimally. We present and interpret unstandardized effect sizes B and their 95% confidence intervals in the text -those thus refer to the scales introduced above. In addition, we present an overview of descriptive statistics in Table 1 and standardized effect sizes, as well as inferential tests for all models in Table 2 . As pre-registered we set our alpha level to .05 for all analyses.
Perceived warmth and competence. Two linear mixed models were run regressing perceived warmth and competence score on the condition (tears), the gender of the target, and their interaction (H1 Table 2) . For all four models across both countries the interaction between condition and gender did not show statistically significant effects (Table 2) . 5 We also repeated all models with randomly varying slopes; results were nearly identical.
Mediation by feeling moved. For the mediation hypothesis, we estimated three linear mixed models. First, we regressed the mediator on the independent variable (estimating path a). Then, we regressed the dependent variable on the mediator and the independent variable (estimating path b and c'). Finally, we regressed the dependent variable on the independent variable for obtaining the direct effect (path c). For the indirect effect, we employed a Monte
Carlo simulation in order to derive a confidence interval (Falk & Biesanz, 2016) . We present unstandardized Bs; all measured variables used the same 7-point scale. Inferential tests and standardized coefficients are presented in Table 2 .
The first mediation model investigated the effect of tear condition (0: no tears, 1: tears) on warmth (DV) as mediated by perceived feeling moved. Because tear condition indicated no interaction with the gender of the target in the previous analyses, we did not take the gender of the target as a moderator into account. In the US sample, the direct effect of tear condition on warmth was significant, B=. Van de Ven et al. (2017) . Tear condition still had an effect when adding the mediator in both samples (see Figure 1 for the full model overview). 6
Discussion
The current study consisted of an extension of findings on inter-individual functions of emotional tears by VMV. We extended the reference study by testing effects and functions of perceiving the tearful individual as moved or touched and employing a different design.
We replicated the central findings that tearful individuals were perceived as warmer, and more likely to be helped and approached, in both new samples. Considering previous findings these seem to be stable and replicable effects of meaningful size (with effect sizes around a Cohen's d of .50-.70; see Supplementary Figure 2 & 3) . While the helping effects showed similar effect sizes, our findings for the warmth effect were weaker than previous findings: VMV reported ds ranging from .65 to .95, while our effects were .39 and .29, respectively. Our increased number of stimuli might explain the reduction, but this cannot explain why the helping effect was observed in comparable strength. Another possible explanation is that the general motivation is more stable and less susceptible to stimuli variation than the judgment and attribution of a personality dimension such as warmth.
In contrast, we found tiny effect sizes for the effect on competence in both of our samples. This effect was not particularly strong in the reference study (ds from .32 to .60);
tearful individuals were not perceived as less competent than non-tearful ones in our samples.
We can think of three explanations. First, although our studies included a strong mixed design and many observations, we did not plan power for it, and it might be lacking. In any case, the effect is most likely small. Second, our extended replication included an item targeting attributed feeling moved. It is possible that this item influenced participants by offering them an alternative (and obviously meaningful) attribution, and led participants to assume a smaller or no reduction in competence because this emotion suggests a high degree of emotional authenticity (Zawadzki, Warner, & Shields, 2013) . Third, we included a higher number of stimuli in our design (20) and thereby introduced more variation. In the reference study only one (Study 2 and 3) or ten pictures (Study 1) were presented. It is possible that the low number of stimuli included pictures that were coincidentally more fitting for a competence effect.
Similarly, we did not replicate the associated reference effect on intentions to work jointly, as found by VMV. Participants did not indicate less willingness to work with tearful individuals in contrast to non-tearful ones. In fact, we observed a small effect in the opposite direction in the US sample, which was a bit weaker in the Norwegian sample. Attributed emotional authenticity might again be a reason.
Touching Tears
Confirming the third hypothesis, judging someone as touched and moved fully mediated the relationship between our seeing tears and ratings of perceived warmth. Tearful individuals were perceived as more moved and touched, which in turn led to higher ratings of warmth. Experiencing feeling moved often includes sensations such as weeping or moist eyes (Schubert et al., 2016) . Seeing someone in tears might be a proxy for judging someone as feeling touched and moved, or, in our terms, as experiencing kama muta. In addition, the present findings suggest that such individuals are also regarded as warm. This judgment might be one factor why individuals are often motivated to act communally after seeing someone getting moved (VMV).
Cross-country findings
Our results were in general identical in both samples. However, Norwegian participants showed smaller effects of target gender. Ratings for warmth, competence, help, and work did not differ between female and male targets, while this often was the case in the US sample and in the reference studies, which used Dutch and US samples (VMV). One possible explanation might be that gender equality is typically higher in Norway, thereby reducing perceived or expressed differences between the sexes (cf. Fischer, Rodriguez
Mosquera, Van Vianen, & Manstead, 2004 ). Although we cannot draw any valid conclusions about cultural differences based on sampling two countries, our and previous studies suggest similar effects at least for WEIRD cultures.
Limitations
Participants rated tearful individuals in the present study not only as more touched and moved but also as sadder -but that had no appreciable mediating effect. Both feelings might sometimes co-occur, but often they do not (Schubert et al., 2016) . One feature of the present design that might be seen as a shortcoming is that participants did not receive any background information why the depicted individuals started weeping (copying the reference studies). In reality, we often do have that information about others. Individuals may cry because of many reasons, both positive and negative (Vingerhoets & Bylsma, 2015) . It seems plausible that tearful individuals are perceived as expressing more positive emotions, such as feeling moved and touched, after a positive situation (e.g., reuniting with a friend), while the opposite would be true for negative situations (e.g., parting with a friend; cf. Hendriks, Croon, & Vingerhoets, 2008) . We can thus interpret the current findings as showing a kind of baseline effect of tears in the absence of a strong context suggesting either positive or negative causes. On the other hand, the expression on the face, in particular concurrent display of smiling or sadness, always provides some context. The source of our stimuli were photos of individuals who were presumably more moved than sad: They did not include extreme facial expressions of sadness (i.e., despair). The kama muta model argues that tearing up and weeping without feeling (and presumably displaying) despair serves as an affiliative signal in response to increased communal sharing. The current data show that such signals are indeed recognized and interpreted in line with this function.
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